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??? ??????lysophosphatidic acid?LPA??periodontal ligament?PDL??tooth development
????????
Lysophosphatidic acid (LPA) is a chemical mediator
synthesized from phospholipid, that induces cell
growth, vascular development, and hair follicle devel-
opment through six subtypes of G protein–coupled re-
ceptors, LPA1−6. However, little is known about the
function of LPA signaling in oral tissue. We analyzed
the expression of LPA receptors, synthetic enzymes of
LPA and the intracellular signaling by LPA in human
periodontal ligament fibroblasts (hPDLFs). The results
showed a strong expression of LPA1, LPA6, and lyso−
PLD in hPDLFs. There was LPA induced phosphoryla-
tion of ERK1/2 in the hPDLFs. We also analyzed the
expression of LPA receptors in mouse tooth germs at
the cap and bell stages by RT−PCR, and found that all
LPA receptors were expressed during tooth develop-
ment. Further, we also analyzed LPA1 in mouse tooth
germs using in situ hybridization and determined LPA1
expression in the dental mesenchyme at the initial stage
and in both the mesenchyme and epithelium from the
bud to the bell stages. These results suggest that LPA
signaling would play an important role in tooth devel-
opment and oral functions.
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hLPA1 F : 5’ −ctgaagactgtggtcattgtgc−3’ 1117−1138
[NM_001401.3] R : 5’ −aaccacagagtggtcattgctg−3’ 1440−1419
hLPA2 F : 5’ −gtcaagactgttgtcatcatcct−3’ 857−879
[NM_004720.5] R : 5’ −ggaagcatgatgcgagtgcg−3’ 1158−1140
hLPA3 F : 5’ −gattgttttgtgtgttgggac−3 309−329
[NM_012152.2] R : 5’ −tggtcaggttgctatggacc−3’ 640−621
hLPA4 F : 5’ −caccaatctagctgtctctgatt−3’ 854−876
[NM_001278000.1] R : 5’ −gcattgttgacattagtggtgga−3’ 1171−1148
hLPA5 F : 5’ −ctctcctacgcactgcaccact−3’ 684−700
[NM_020400.5] R : 5’ −gaagctctcgaagcataggcgca−3’ 978−956
hLPA6 F : 5’ −agaattgtgagaaagcgacctc−3’ 929−950
[NM_005767.5] R : 5’ −tctgtgaccagaatgaaaccac−3’ 1286−1265
??????? ??????? ??
hPA−PLA1α F : 5’−ccatggtcttgaaggaattt−3’ 493−512
[NM_139248.2] R : 5’−acagacctctggtggtcaca−3’ 866−846
hLyso−PLD(ENPP2) F : 5’−ggacccatggaagtttgaat−3’ 1819−1838
[NM_006209.4] R : 5’−ggaatccgtaggacatctgc−3’ 2283−2264
hPS−PLA1 F : 5’−gacgctgtctggattgcttt−3’ 938−957
[NM_015900.3] R : 5’−tggtttatctggcattgtgg−3’ 1253−1234
??????? ??????? ??
mLPA1 : F : 5’−ctgaagactgtggtcattgtgc−3’ 955−976
[NM_010336.2] R : 5’−aaccacagagtggtcattgctg−3’ 1278−1257
mLPA2 : F : 5’−gtgaagacggttgtcatcattct−3’ 868−887
[NM_020028.3] R : 5’−gaagcttgatccgcgtgct−3’ 1165−1147
mLPA3 : F : 5’−acaaagcttgtgatcgtcctgt−3’ 290−311
[NM_022983.4] R : 5’−tcatgatggacatgtgtctttcc−3’ 605−583
mLPA4 : F : 5’−aacctggccctctctgattt−3’ 787−806
[NM_175271.4] R : 5’−gcattgttgacattagtggtgga−3’ 1100−1078
mLPA5 : F : 5’−cagactaatttctcttcccacct−3’ 310−332
[NM_001163268.1] R : 5’−ccgtacatgttcatctggaagat−3’ 671−649
mLPA6 : F : 5’−gtcatcttctgtttctgttttgtgcc−3’ 1416−1441
[NM_175116.4] R : 5’−tcacttcttctaaccgaccagtttttc−3’ 1648−1622
mGAPDH : F : 5’−ctacccccaatgtgtccgtcgtg−3’ 793−815
[NM_001289726.1] R : 5’−gatggaaattgtgagggagatgc−3’ 1192−1170
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